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SECTION I
INTRODUCTION

1.1 PURPOSE

This document is one of several volumes which list and describe all of the
operational equipment facilities required at Kennedy Space Center to con-
duct Shuttle operations, including early developmental testing.

1.2 AUTHORITY

KSC (SP-OPN) has been assigned the task of developing the Station 5et
Requirements Documents by the Shuttle Program Manager. '

1.3 SCOPE

Each document is limited to a single "station set" - an accumulation of
equipment at a particular site or the equipment required to support a
specific function. The requirements described in the document are
determined by continual review of all available planning paper, contractor
proposals, preliminary design drawings, system and CEI specifications
concept studies and miscellaneous other sources such-as meetings and
presentations, An {terative process between KSC, MSFC, and J5C will
result in gradual refinement and amplification of the data. As a result
of this process of review and comment, each :tation set volume will be
revised periodically by a -team of designated representatives from
cognizant KSC organizations until a firm baseline of requirements is
achieved. UTtimately it is expected that final design/procurement action
will be initiated to provide the equipment/facilities described.

1.4 REVISION CONTROL

This document will be revised as requirements become better defined or
as they change.
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FIRE SUPPORT REQUIREMENTS

Facility/GSE Station Set #82
Responsibilities

The team will be responsible for establishing, documenting and updating
detail fire prevention/protection requirements for all Shuttle facility
and ground support equipment,

The team will also be responsible for establishing and documenting
methods, identifying personnel, equipment, and apparatus required to
facilitate the rescue and/or recovery of personnel involved in mishaps
or potential mishap,

Fire prevention/protection analysis includes consideration of equipment
facility features that prevent loss of 1ife or personal injury; prevent
Toss of installed or stored equipment of material of critical signifi-
cance to the Shuttle mission, of high monetary value or that which can
only be replaced with difficulty or delay; prevent loss of buildings
and facilities; and prevent loss of community property and public
confidence.



FUNCTIONAL FLOW DESCRIPTION

FUNCTIONAL FLOW DESCRIPTION

Fire support is included as an integrated portion of each station set to
provide each station set chairman with requirements for fire prevention

and protection that is necessary for the protection of life and property
for that particular building, facility or operation.

Fire prevention activites in the Shuttle program will be a continuing
daily operation encompassing all facilities, buildings, and personnel at
the Kennedy Space Center.

Fire Services provides personnel and apparatus to perform rescue and fire
suppression, supporting the various operations required to process the
arbiter from touchdown at the landing site through the Orbiter Processing
Facility, Hypergol Maintenance Facility, Shuttle Vehicle Assembly Building
to Taunch.

Book 2 of Volume 82, Fire Support, has been developed to recognize the
hazardous operations involved in preparing the Shuttle orbiter for launch;
launch operation; landing operations; safing operations; and all other
off-l1ine associated operations.
Fire Services personnel are required to provide fire suppression/rescue
services during most of the hazardous operations and in the facilities
where the operations are conducted.
The following are set forth as individual sections:

A. Orbiter Landing Operations

B. Convoy From Landing Site to OPF

C. Orbiter Processing Facility

D. Shuttle Vehicle Assembly Building

E. Launch Complex Activities

F. Launch

G. Off-Line Hypergol Maintenance Facility Operations

H. Associated Off-Line Activities



FIRE SERVICES SUPPORT FUNCTION
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ORBITER LANDING INCIDENTS

I. On Landing Strip - Kennedy Space Center

A. Norﬁa] Rollout:

1.

A fire Seryices officer and three major pieces
of manned crash equipment will be on-station
along runway for manned orbiter landings. One
piece of equipment at each of the following
runway positions: orbiter touchdown point;

. center point; and positioned where orbiter will

compiete rollout.

Al1 vehicles will be positioned on hard surface
access routes with a minimum two minute response
capability anywhere on the strip. Emergency
equipment will be located back from the runway

in event the craft should veer due to a collapsed
gear or blowout.

As orbiter passes each station point, the equip-
ment will fall in behind craft and follow to
rollout.

A1l vehicles will position near the cabin access
hatch and the aero-stand positioned for crew
egress. After egress, safeing operations will

"be undertaken.



ORBITER LANDING INCIDENTS

I. On Landing Strip - Kennedy Space Center

B.

Orbiter engages arresting gear on rollout and

-"there is no fire:

1.

The responding officer and emergency equipment
will position at the cabin access hatch and the
aero-stand will be positioned for crew egress.

Emergency crews with charged hose tines will
guard against fires due to hot brakes, ruptured
fuel or hydraulic lines, gears collapsing due

to their weakening upon engagement of barrier,
toxic vapor exposure or any other hazardous
occurrence. The fan vehicie will be utilized to
disperse toxic vapors away from the crew.

After crew egress has been accomplished and the.
fire officer has determined no fire or explosion
hazards are imminent, measures to complete safeing
the craft will be continued.



I.

ORBITER LANDING INCIDENTS

On Landing Strip - Kennedy Space Center

C. Orbiter goes through arresting gear and there

18 no fire:

The responding officer and emergency equipment
will position (terrain permitting} at the cabin
access hatch with the aero-stand positioned for
crew egress. If the hatch is jammed due to
barrier impact or any other reason, forcible
entry will be initiated.

Emergency crews with charged hose lines will
guard against fires due to hot brakes, ruptured
fuel or hydraulic lines, 2icctrical shoris,
damaged gears collapsing, toxic vapor exposure,
or any other hazardous situation that may arise.
The fan vehicle will be used to disperse toxic
vapors away from crews.

After crew egress has been accomplished (emergency
crew assisting if needed) and the fire officer has
determined no fire or explosive hazard is imminent,
measures to move the craft to the safeing area can
be undertaken.



ORBITER LANDING INCIDENTS

I. On Landing Strip - Kennedy Space Center

D. 'Orbiter goes into canal or waterway:

1.

NOTE:

If the crew section of orbiter is out of or
above the surface of the water, the responding
of ficer and emergency crew will position (ter-
rain permitting} near the cabin access hatch
with charged hose lines to guard against fire
due to ruptured hydraulic or fuel lines, elec-

. trical shorts, or any other hazardous occurrence.

A means of egress for the crew will be provided
taking precautions against anyone immersing any

Qart of their body in water which may be con-
aminated with hypergolics. -

The ground crew will recover the craft after
crew egress, and the fire officer has determined
there is no imminent danger of fire or explosion.

If the craft is suspended above the water and it
cannot be determined if the gears are stable or
intact, emergency crews should be aware that the
craft may be floating as a result of trapped air
pockets. An attempt to open the craft above the
waterline may result in the air escaping, causing
the orbiter to move or become submerged, trapping
the crew.

If the crew section is submerged and it can be
determined that it is intact and water-tight,
the emergency crew will attempt entry by cutting
into skin of orbiter to the rear of the crew
compartment at a point above the surface of the
water,



ORBITER LANDING INCIDENTS

I. On Landing Strip - Kennedy Space Center

D. Orbiter goes into canal or waterway: (cont)

5.

Crew egress may be accomplished from this point,

- ayoiding any contaminates that may be in the

water.

If crew section is not intact, recovery will be
accomplished as the situation dictates. Scuba

_ divers may have to be used, or it may be feasible

to remove the cabin section by the use of tugs or
1ifts, all dependent upon the 1ife hazard.



ORBITER LANDING INCIDENTS

I. On Landing Strip - Kennedy Space Center

E. Orbiter goes through canal and into brush:

1. If the oribter is involved in fire, which is
highly probable, the situation will be handled
as outlined in the procedure dealing with fire
in Item I. .

2. If no fire, the responding officer and emergency
equiEment will position as near the cabin access
hatch as terrain permits. If hatch is jammed
due to terrain impact, forcible entry will be
initiated with emergency crews in position with
charged hose Tinuvs quarding against Tires result-
ing from broken fuel or hydraulic lines, elec-
trical shorts, landing gears torn loose and
penetrating fuel tanks, toxic vapor exposure or
any other hazard that might occur.

3. The flight crew will egress as soon as possible
with the emergency crew assisting as needed or
directed. ' :

4. After egress of the flight crew, and the fire
officer has determined that is no imminent fire
or explosive hazard, the ground crew may then
accomplish recovery of the craft for safeing.



ORBITER LANDING INCIDENTS

I. On Landing Strip ~ Kennedy Space Center

F. 'Collapsed Nose Gear:

If this should happen, the craft would be in a
“tail-high" position with the nose down. If
there is a fire, the responding officer will
direct the emergency crews to take position on
the nose of the orbiter and follow the procedure
as outlined in Item I.

If no fire, the responding officer and equipment
will position as near the cabin access hatch as

~ possible, and the aero-stand will be set up for

crew egress while emergency crews with charged
hose 1ines guard against fires resulting from
ruptured hydraulic or fuel Tines, electrical
shorts, hot brakes or any other hazardous occur-
rence. The fan vehicle will be used for toxic
vapor dispersal.

The ground crew may safe craft for towing after
crew egress and the fire officer has determined
that no imminent hazard of fire or explosion
exists,



ORBITER LANDING INCIDENTS

I. On Landing Strip - Kennedy Space Center

G."Collapsed'Main Gear:

1. With no fire,.the responding fire officer and
emergency crews will take the same action as
outlined in the procedure for a collapsed nose

- gear, Special consideration will be given to
the possibility of the gear penetrating the
skin of the orbiter and causing fires from the
rupturing of fuel tanks, hydraulic or fuel lines,
electrical shorts, and toxic vapor release.



ORBITER LANDING INCIDENTS

I.  On Ltanding Strip - Kennedy Space Center

H.f’Tffé'BiOWs’Out:

1.

The release of tire pressure will reduce the
pressure on the wheel and eliminate the possi-
bility of explosion. This would be under the
assumption that the tire had blown from reasons
other than hot brakes or wheel fires such as
impact on Janding.

a. The responding fire officer will direct a
predetermined crew to take position at the
point of failure, guarding against further
hazards wnile Lhe remaining emergency crews
and aero-stand will be positioned at the
cabin access hatch to assist in crew egress
as needed.

If tire failure is imminent due to fire in the
brakes or wheel assembly, no attempt should be
made to evacuate the crew. Fire of this type

can cause a combination of increased tire pres-
sure and weakening of the metal parts by the

heat which may cause an explosion. The explosion
may cause severe concussion, sending metal and

pieces of tire hurtling through the air at great
speed.

a. The responding fire officer will direct a
predetermined crew to pull their apparatus
into an effective fire fighting range, a

_ position that will enable them to attack
- from the rear or front of the wheel, and

then begin extinguishment with suitable
agents. '

~



ORBITER LANDING INCIDENTS v

I; On Landing Strip - Kennedy Space Center

H.  Tive Blows Out - (Cont)

b, Upon determination by the fire officer that
the explosive hazard no longer exists, the
remainder of the emergency crews will take
positon at the cabin access hatch, set up
the aero-stand and assist with crew egress
if needed.

c. Upon completion of egress, ground crews can
ready orbiter for towing.



ORBITER LANDING INCIDENTS

I. On Landing Strip - Kennedy Space Center

I. "Fire Occurs:

1.

The primary objective is rescue of the flight
crew, and all operations will be accomplished
in the most expeditious manner to effect rescue.

The responding fire officer and emergency crews
will take position on the hose of the craft so
that both sides of the fuselage and crew com-
Eartment can be kept cool. A rescue path will
e established by directing cooling streams in
the area of the crew compartment, working from
the fuselace outward to onen & path through the
heated area so rescue exits can be established.

Extreme caution will be exercised by emergency
crews due to hypergolic fuel on board the craft.
The fan vehicle will be used to disperse toxic
vapors away from the rescue path. All personnel
will don self-contained breathing apparatus prior
to entering the fire area.

After crew egress/evacuation, total extinguishing
efforts will be taken.



ORBITER LANDING INCIDENTS

I. On Landing Strip - Kennedy Space Center

J. Explosion Occurs:

.

If explosion occurs, again the main objective

1s rescue of the flight crew. The responding
fire officer and emergency crews will use heavy
turret streams in the area of the explosions,
and establish a rescue path into the area of the
crew compartment.

The procedure as outlined for occurring fires
will be followed. The explosive hazards will
be isolated with large volumes of cooling and
extinguishing agents.

The ground crews may ready craft for removal
after flight crew egress/evacuation and overall
extinguishment has been accomplished.



ORBITER LANDING INCIDENTS

I. On Landing Strip - Kennedy Space Center

K. 'Fuel or Hydraulic Rupture:

1.

If possible, broken fuel or hydraulic lines will
be crimped or plugged to reduce the amount of
spill or extent of fire.

Rupture of a fuel tank where large volumes of
fuel are involved: The method of control and
disposal will be dependent upon the degree of
flammability, toxicity, and explosive hazard
of the fuel.

The fire officer will take precautions against
mixtures of flammables and explosive mixtures

of vapors and air from igniting. The fan vehicle
will be used for dissipating this type of mixture.



ORBITER LANDING INCIDENTS

I. On Landing Strip - Kennedy Space Center

L. Toxic Vapor Exposure:

].

The fire officer and emergency crews responding
to all incidents will take the utmost precautions
against toxic vapors.,

The fan vehicle will be positioned so that vapors

will be dispersed away from the flight crew upon
egress,

Emergency crews required to respond to any inci-
dent will be eguipped with self-contained
breathing apparatus and full protective clothing.

A]I personnel and equipment operating in these
areas will be washed down prior to leaving the
area.

Personnel exposed-to toxic vapors will be admin-
istered immediate first aid and transported to
the Medical Facility.



ORBITER LANDING INCIDENTS

I.  On Landing Strip - Kennedy Space Center

M.  Combustible Metal Fires:

]l

Lo

The responding fire officer will direct the
emergency crews to use and apply the appropriate
extinguishing agents to confine, control, and
extinguish metal fires.

In case of a wheel fire on the craft, the plan
as outlined in Item "H" will be used, taking care

not to expose anyone to the hazard of tire
explosion,

Large metal fires will be combated using copious
quantities of water.



ORBITER LANDING INCIDENTS

I. On Landing Strip - Kennedy Space Center

N. Orbiter Turn Over:

1.

In case of turn over, the possibility of injury
and fire is high. The procedure as outlined in
Item "I" will be followed with forcible entry
initiated as required.

In no fire incidents, the same basic procedure
will be followed, except that instead of fighting
the fire, fuel spills will be treated as outlined
in Item "K", with charged hose lines ready in the
event of fire.

The fan vehicle will be used to disperse toxic
vapors away from personnel.



ORBITER LANDING INCIDENTS

1. On Landing Strip - Kennedy Space Center

0. Wing or Tail Section Off:

1.

If there is fire, the procedure as outlined in
Item "I" will be followed.

The fan vehicle will be used to disperse any
toxic vapor hazard away from crew egress rescue
paths, '

The aero-stand will be positioned for crew egress
with emergency crews assisting as required.

In no fire incidents, the same basic procedure
will be followed, except that instead of fighting
fire, charged hose lines will be ready in the
event of fire.



ORBITER LANDING INCIDENTS

I. On Landing Strip - Kennedy Space Center

P.  Reduced Visibility:

1.

The fire officer and emergency crews responding
to incidents under reduced visibility will use
extreme caution when approaching orbiter.

A qredesignated crew manning the equipment vehicl
will immediately set up emergency lights while re
maining personnel take action applicable to the
situation.



ORBITER LANDING INCIDENTS

I; On Landing Strip - Kennedy Space Center

Q. Battery Incident Aboard Orbiter:

The fire officer and responding emergency crews
will position at the cabin access hatch and set
up the aero-stand.

After flight crew egress from the craft, the emer-
gency crew, equipped with Met-L-X extinguishers,
battery coffin, battery handling tools, and self-
contained breathing apparatus will proceed to the
battery location.

Battery will be placed in coffin, transported to
aero-stand, and sent to ground level,

Personnel will not ride down with battery.

Upon arrival at ground level, the battery will be
removed from aero-stand and transported with
minimum exposure to all personnel, to a predeter-
mined area via an appropriate vehicle.

Upon arrival, battery will be removed from coffin

and placed on ground. Area will be roped off and
shaded from sun.

Battery will be left in.area until it has been
declared safe by appropriate personnel.



ORBITER LANDING INCIDENTS

I. On Landing Strip - Kennedy Space Center

R." Wheels Up’Landing:

1. Outbreak of fire is extremely likely due to fuel
Tines and tanks being ruptured by scraping of
the Tower part of the craft on the ground, and
the tremendous heat and sparks which are generated.

2. The resEonding fire officer and emergency crew
will make an immediate attack to keep the fire
clear of the fuselage and crew compartment.

3. The fan vehicle will be positioned to disperse.
toxic vapors away from rescue paths and aero-
stand will be set up for crew egress.

4, Emergency crew will use forcible entry if hatch
is Jjammed, and assist flight crew in egress if
required.

5. After egress/evacuation is accomplished, total
extinguishing efforts will be taken.

6. After the fire officer has determined there is
no imminent ex€1osive or fire hazard remaining,
the orbiter will be readied for towing.



ORBITER LANDING INCIDENTS

I. On Landing Strip - Kennedy Space Center

S.  ‘High Impact Crash:

1.

Consideration must be given to the condition
and Jocation of the wreakage and the hazard
it creates. A different attack position is
required if the craft has broken open or is
upside down, fragmented, or intact.

The fire officer will determine the apparatus
position applicable to the situation.

This type crash ncimally carries a high fatality
rate to the crew. Rescue is improbable and fire
control is sought principally to protect expo-
sures and preserve evidence to aid investigators
in determining the cause of the accident.



ORBITER LANDING INCIDENTS

Ferry Flight
Orbiter Mated to Ferry Aircraft

I. On Landing Strip - Kennedy Space Center

T.

Normal rollout - problem indicated on orbiter after ferry
stops.

1.

A Fire Services officer and three maJor pieces of manned
crash equipment will be on-station along runway for

manned orbiter landings. One piece of equipment at each
of the following runway positions: aircraft touchdown
point; center point; and positioned where aircraft will
complete rollout. For all ferry flights, the 85' Snorkel
will normally be positioned at the southern end of the
runway on orbiter toway, or at other locations along runway
as necessary.

A1l vehicles will be positioned on hard surface access
routes with a minimum two minute response capability
anywhere on the strip. Emergency equipment will be
located back from the runway in event the craft should
veer due to a collapsed gear or blowout.

As aircraft passes-each station point, the equipment '
will fall in behind craft and follow to rollout. When
aircraft stops, the Snorkel will move from standby point

to aircraft location.

A1l vehicles will position near the aircraft and the aero-
stand positioned for crew egress.

Officer -will have the Snorkel positioned and raised with
personnel and extinguishing agent to access hatch of
orbiter, Hatch opened, entrance made, problem taken care

.. by fire personnel, if fire problem. Assistance given to

contractor personnel as necessary if other than fire problem.

Snorkel {Hydraulic Platform)
Work Height: 85' Platform Capability: 700 .ibs
Horizontal Reach: 50Q' 1000 GPM Monitor

Breathing air ava11ab1e 440 cu. ft » With 100' hard line masl!
First Aid Kit
Extinguishing agents available:.

Booster lines from crash/rescue apparatus; water; C02;

dry powder; Halon

Portab]e Fire Extinguishers



1. Toxic and flammable gases in area o
auxiliary propulsion unit still act
until shutdown at end of rollout.

HAZARDS
ORBITER LANDING

attitude control and maneuvering units.

SHUTTLE ORBITER LANDING HAZARDOUS
FLUID RESIDUAL IN GALLONS

f orbiter due to ammonia boiler,
jve during reentry and rollout
Possible hypergol vapors near

~RESERVES RES T DUALS MAXTMUM
SYSTEM - (GALS.) (GALS.) TOTAL
Propulsion -- Auxiliary
Oxidizer
Maneuver N204 19.835 19.835
Attitude Control N204 32.25 2.0835 34.166
“Fuel
Maneuver MMH . ' 19.1424 19.1424
Attitude Control MMH 34.571 5.857 40.42
APU Reactants
.. Fuel - Hydrazine . coo .. 348073 . 17,36 52.1

Fuel

MMH
Hydrazine

Oxidizer

N204

Fue) cells will still contain liquid oxygen and liquid hydrogen-quantities

unknown,

Payload hazards will vary due to different payloads for different missions.

These special hazards will not be known until mission is determined.

TOTALS ON BOARD

59.5624
52.1

54,001

NOTE: First flights will have ejection seats on orbiter in event of a
mishap. Safing the ejection seats is a must.
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TOWING OPERATIONS
FROM
LANDING SITE TO ORBITER PROCESSING FACILITY

When the orbiter has been deemed safe to move after landing at the
KSC landing site, it is planned to move it to the 0.P.E. in a
onvoy.

The Fire Services will support this move as a segment of the convoy
with apparatus and crew.

The assigned personnel and apparatus will proceed with the convoy
prepared to provide fire suppression/rescue actions for any emer-
gency which may occur to the convoy while enroute.

Fire personnel and apparatus will be ready for immediate response
from the nearest fire station to assist the fire personnel assigned
to the convoy, if needed,

Upon arrival at the Orbiter Processing Facility, the support will
be provided as described in Section C.
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ORBITER PROCESSING FACILITY

Hazardous Operations:

A. Safing of Hypergd] Systems, OM$ and RCS.
Safing of Ammonia System, TCS
Safing of Fuel Cells, LH2 and LO2
Safing of ARS System, 02 and Np
Safe/Remove Pyrotechnic Devices

Remove/Replace Flight Batteries

o =T m oo O W

Removal of Hypergol Pods
H. Removal of Payload (Depending on Payload)
I. TPS Tile Installation

During any of the above listed operations and any other hazardous operation
that will be associated with the preparation of the orbiter for transporting
to the Shuttle Vehicle Assembly Building, Fire Services personnel will be on

site equipped and prepared to provide fire suppression and rescue activities
as required.

Due to the installation of fire suppression systems and equipment in the OPF,
fire apparatus will not normally be required on site, but will be immediately
available at the nearest fire station for response with additional personnel
and equipment upon request,
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SPACE SHUTTLE VEHICLE ASSEMBLY BUILDING

Hazardous Operations:

A. Stacking and Mating of the Orbiter and the Launch Vehicle
Systems

B. Ordnance Installation

C. Rollout to Launch Pad

A. Stacking and mating of the orbiter, external tank, solid rocket
boosters on the mobile platform.

Major support for operation in the Space Shuttle Vehicle Assembly
Building will be "in station” support with fire personnel and apparatus
ready to respond from the LC-39 fire station, if the need arises.

Fire personnel will be assigned to on-site support as required
for special conditions.

The facility installed fixed systems and equipment preclude the
need for fire apparatus and personnel on site to support normal operations
The fire personnel will remain in the LC-39 fire station, notified of the

ope;ations in progress and alert for immediate response in theevent of a
mishap.

B. Ordnance Installation

Fire support for these operations will be "in station" support,
ﬁith Sire personnel assigned to on-site support as required due to special
azards.

_ Fire personnel and apparatus will normally remain in the LC-39
fire station, notified of the operation in progress and alert for immedi-
ate response in the event of a mishap.

C. Rollout of Shuttle Vehicle on Mobile Launcher Platform

) Fire apparatus and crew will be assigned to support this operation
with on site standby, starting just prior to the time the crawler/transporter
is scheduled to enter the Space Shuttle Vehicle Assembly Building to proceed
under the mobile launcher platform.



As the crawler/transporter leaves the Space Shuttle Vehicle
Assembly Building carrying the space Shuttle to the launch pad, the
Fire Services will provide an escort, with personnel on the mobile
launcher platform and the crawler/transporter for immediate action,

if needed.

Fire personnel and apparatus stationed in the LC-39 fire station
will be notified of operations in progress and alert for immediate
response to assist the personnel assigned to escort convoy if needed.
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LAUNCH COMPLEX ACTIVITIES

These activities include but are not Timited to:
A. 0ff-Loading LOX Into Stofage Tank
B. Off-Loading LH2 into Storage Tank
C. Filling of GH2 Tube Banks

D. Various Maintenance, Removal, Replacement of Line Replacement
Units on Hypergol Equipment

E. Filling of Hypergol Storage Tank

F. Various Tests and Verification Operations of all Hazardous
Systems in Preparation for Launch Operations

Due to the number of operations that will be required to go on prior to
and during the limited tim e the Space Shuttle Vehicle will be on the
pad, the Fire Services is planning to use the area support concept.

Fire Services will provide apparatus and crew at the pad gate to support
tie many operations on the pad.

Thepersonnel assigned to this standby will have communications with the
operational personnel.

In thetvent an emergency or mishap occurs, apparatus and crew will respond
to the site of the emergency on the pad.

Other apparatus and crew will be immediately dispatched from LC-39 fire
station to take over the area standby support position or assist the
fire personnel who responded to the emergency, if needed.



LAUNCH



 LAUNCH

During launch countdown to launch, fire personnel and apparatus will be
assigned to fallback Tocations as required.

Personnel and equipment at the fallback areas will provide rescue/fire
suppression support in the event of a mishap during Taunch countdown.

A1l fire personnel will be trained and qualified to perform rescue
operations on the launch pad and launch vehicle and orbiter if the
reed arises.

At the scheduled time in the countdown, additional fire apparatus and
personnel will be assigned to standby at the landing site in the event
of an abort and the orbiter will be required to land.

After a successful launch, the fire personnel on standby at the fallback
area will become a part of the pad safing team and assist in determing
the launch pad is safe for support personnel to return to the pad to
start refurbishment in preparation Hr the next launch.
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OFF-LINE HYPERGOL MAINTENANCE OPERATIONS

A number of facilities located in the Fluid Test Area are designated
for off-line hypergol maintenance operations.

Operations will be in progress in these facilities at the same time;
safing, refurbishing and preparing the hypergol pads, engines, and
associated units for the next scheduled orbiter.

The buildings in which the off-line hypergol operations are to take
place will have fixed automatic and remotely activated fire suppression
ad alarm systems.

The major portion of the operations that are to take place in these
te immediate area during the hazardous portion of the operation.

With the built-in protection and the remote function of the operation,
the major portion of support by Fire Services personnel will be "in
station."

Fire personnel and apparatus will remain in the Industrial Area Fire
Station, notified of the operations in progress, the facilities in-
volved in active operations, alert for immediate response in the event
of an emergency.

On-site support will be provided for rescue/fire suppression as required .
when operating personnel are required to be in the immediate area during

hazardous portions of operations performed at these off-31ine hypergol
facilities.
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ASSOCIATED OFF-LINE ACTIVITIES

These activities are the activities that require fire support due to
the hazards involved. Activities that would take place in the landing
area, Altitude Chambers, facilities designated for payload preparation,
flight crew systems facilities, and many other areas and facilities.

As these activities become more defined as to hazards, theé individual
operations, location, and facilities will be addressed as to planned
support to be provided by the Fire Services.
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‘ *» RCS THRUST = 0.90K/EA
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EXTERNAL TANK (ET)

NOTE: WEIGHTS AND DIMENSIONS
ARE APPROXIMATE.

SUBSYSTEM
UMBILICAL

PLATES T’* 7 LH, FEED LINE

LQ2 ANTI-GEYSERING LiINE

EXTERNAL LH» DIMENSIONS
PRESSURIZATION LENGTH .. .. .. 155 FT.
DIA ... .. ... 324N

L0, FEED LINE
LO7 ANTI-VORTEX BAFFLE

LH2 TANK
53,800 CU FT EXTERNAL LO>
PRESSURIZATION
LINE
LH 2 LOADING SENSORS
TANK/BOOSTER UMBILICAL PLATE
INTER TANK
s vt nsw e
A .
e DING SENSORS
DRY WEIGHT . . . . 65,581 LB 102 LOADING LOX VENT

FIGURE 3



SOLID ROCKET BOOSTER

1 DIMENSIONS
LENGTH . . . . . . 1451 FT
DIA. . . ... ... 1423 iN.
4 SEPARATION MOTORS
(23,200 LB THRUST) EACH
SRB/ET AFT ATTACH

NOZZLE & TVC

AFT SKIRT &
LAUNCH SUPPORT

... ... 1163500L8
| RECOVERYWT . . . . . 154,250 LB
FWD SKIRT THRUST (SL). . . . . . 25M L8

RECOVERY SUBSYSTEM
PARACHUTE PACKS
LOC/NAV AIDS

NOSE FAIRING -



APPENDIX A

PRELIMINARY PLANNING SCHEDULES
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POSITION MLP IN INTEGRATION CELL

MOVE NO.I AFT SEG TO VAB TRANSFER AISLE
LIFT NO. 1 AFT SEG & SECURE TO MLP
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YAB FLOW

REVISED

0 5 10 15

20 25

30

35

40

45

| )
£ TOW TO VAB 1:00

I” 73 INSTALL ERECTION SLINGS 2:00
|
l RETRACT LJNDING GEAR 2:00

kd ROTATE TO VERTICAL 1:00

KATE ORBITER TO

[,W-—w—- ke

"E=7 REWMOVE AFT ERECTION HARDWARE 1:30
E-" 7™ TRANSFER TO INTEGRATION CELL 3:00°

ET 2:20

e R g 1 e P AT

A =

INSTALL &

PR " .

.~ ] REMOVE FWD ERECTION SLING 3:30
| -

“J CONNECT

e

g

CONNECT OR

“Y COMNECT JORB/MLP 1N1J

DNANCE 7:30

K

ORB/ET INTERFACES & VERIFY 10:00

ERFACES & \IERIFY 10:00

e auad SHUTTLE INTERFACE TEST 8:00

[ CLEAR AREA 1:00

»-g---‘“-*‘.----vwm

OPEN AREA 1:00

PREP FOR ROLLOUT 3:30 g ]




INSTALL &

116120 124 12313

{ORBITER /ET MA E& VAB OPERATIC NS

140 144 148 152 196
—mn onsnsa TD ET l

m HOIST, ALIGN, & POSITION ORBITER_ADJACENT TO ET, MOVE ONTO ET ATTACH POINTS
as CONNECT ORBITER TO ET ATTACH_POINTS, FINAL ALIGN & SECURE 70 ET]
semm REMOVE ORBITER FORWARD ERECTION SLING |

COHNECT & VERIFY ORBITER/ET INTERFACES
REMOVE DRBITER & ET L02 COVERS

REMOVE ORBITER & ET ELECTRICAL CONNECTOR COVERS
CONNECT L02 UMBILICALS

| 1
CONNECT ELECTRICAL /INSTRUMENTATION SYSTEM UMBILICALS
W REMOVE ORBITER & ET LH2 COVERS| |
m ET/ORB_BONDING & SINGLE POINT GROUND

-CONNECT LPS, PNEUMATIC CONSOLE & GSE T
ICONNECT LH2 UMBILICALS

m BUS ISOLATION

mpmmanle LEAK CHECK L02, LH2 UMBILICALS
A POWER ON

PS cmszuumspm (IF REQUI
SHUTTLE INTERFACE TEST

W BUS VOLTAGE AND CURRENT
® £T/0RB COMMANDS [VENT VALVE OPS)
ET/ORB READOUTS (OFI)

LIQUID LEVEL SENSOR VERIFICATION
SRB & ORB ORDNANCE jmmujumieum

PREPS FOR ROLLOUT

TPS FINAL INSPECTIONI
INSTALL ET/SRB WEATHER PROT GSE

NSTALL ET/ORB IF WEATHER PROT GSE
RE'I'RACT PI.ATFORM 'E'l

0 MLP

WALKDOWN ET I.EVEI.S % CLOSEOUT

H00d §1 DVd TPNIDIO

aouadd

AHL JO AIITIEION



43

T L LT S R AR L T

!
i
!
5
!

[ "1 OPEN AREA 1:00

al O . e e, P el U AL | )

[l CLOSEOUT CABIN 0:20

JHLEL INSTALL AFT UMB WEATHER PROT GSE 0:20
UL INSTALL CT/ORB/I/F WEATHER PROT GSE 0:20
JHIHIE INSTALL SSME NOZZLE WEATHER PROT GSE 0:20.
153448 INSTALL SSME AFT COMP WEATHER PROT GSE 0:20

o e = e, ez 4 PREP FOR ROLLOUT 3:30

I

11kl REMOVE CABIN ACCESS & CLIZAN CNCLOSURE 0:20

FEHNESEIEHE REMOVE SSME NOZZLE ACCESS GSE 0:40
MU REMOVE SSME AFT COMP ACCESS GSE  0:40

IR AN NAERRRED] INSTALL AFT BODY RH ACCESS DOOR 1:30
WNLEHEEN INSTALL AFT BODY LH WEATHER PROT GSE 0:30 ’

| Illll‘illlll RETRACT PLATFORM *C*  0:30
INEGIIN RETRACT PLATFORM "E* 0:30

HEESPIEN RETRACT PLATFORM “B* 0:30

LHINN RETRACT PLATFORM ‘D’ 0:30
Tl wWALKDOWN ALL LEVELS 0:30 -

:IHLIEH POSITION CT UNDER MLP 0:49

WIS EEZANENE CONNECT CT SERVICES TO MLP 1:00
fll TRANSFER PWR TOCT 0:10

HIIIEHIN DISCONNECT MLP FROM FACILITY SERVICES 1:00
RN LIFT MLP OFF MOUNTS & LEVEL 0:20

I HIREHIN OPEN [FACILITY DOORS 1:00 '




DE-ENERGIZE & DJSCHCT ML 13.8 K¥ L 480
ATER"”ITE FlREl WATER l
VERlFY lll. CANES ﬂlSC'CT FROM 9099
: VER""Y ALL 3099 l/F CIBI.ES DISCICTEO
DISCNCT 5 tNI:H FlﬂE PRDTEC“OI lmE
DISCNCT HL/'OUNT WECH GR"US
RETRICT 9099 I/F ACCESS PLTFH
‘ PUSIT]ON ) co‘l CHICI ML i Vl' ﬂ!SﬂWERS

IACK m ClElR CLEIII IIF ummfs 5
SR ‘Y0 PAD s

VERIFY PREPS .
INSTALL 682 K BOTTI.ES .

- | ALTIVATE CT ONF
START & STABILIZE CT

300 KV GEN 0N ‘0" L¥L 0N LINE
TERM CHW_SUP , & RETURNEE
| INSTALL THRESHOLD PLATES
VERIFY PEDESTAL HEIGHT ADJUSTHMENT A
XFER CT TD ONEGARD PWR A

DISCNCT CT SHORE PWR CABLE
| TERm POT.H20 & SAFEWASTE
TERMINATE POTABLE WATER & SAFEWASTE
TERMINATE PRIME & VENT AIR

DISCNCT POT WATER & SAFEWASTE
UPPORT CT MOVE INTQ VABA
| cugT TRAVELING GRND
DISCNET PRIME & YENT, AR
PROPEL (T UNDER ML
RETRACT M{/HB ACCESS, PLTFMS
DISCACT INDUST WASTE LINES
CONFIG ML/CT 01S CAB{ES
GUARD SHACK REM(VA

JACK CT T0 TQUCH ML

TRAVEL HEIGHT _ ¥

JACK TO

IF cccssmrus RAISED |
Eml CLOSE KB DOORS

©

CHCT ll/CT QRII.'I CABLES
VERIFY N2 I EHE YALVES C'LIJESED PRELIM'N ARY
OPEH VERT HI PIIELS
TERM & DISCNCT GN2,GHE & 125 PSI MR & RAISE PLIFM PLANN ING SCH ED ULE
VMID CT UHF & 1113

CNCT ML/CT PWR CABLES
SWITCH T0 CT 015 CHANNELS
[ ML7ET D1 ON UNF
DE-ENERGIZE 480 ¥ ML SHORE PWR A
XFER ML FROM SHORE 70 CT mtt
DISCNCT FIREX CABLES

NASA/KSC SEP/73



PAD FLO'Y ASSESSMENT ' 3/8/74

!

0 48 12 16 2 24 28 32 3% 40 44 48 52 56 ELAPSED TIHE AT PAD~HOURS
RGN [TRANSFER S5V FROM YAB TO PAD 7:00 £

A| MLP HARD DOWN ON MOUNTS

uS ekt MATE FACILITY/ET PRCP SERYICE LINES 18:00
: 11:1i111 PURGE AND SAMPLE FACILITY LOX/LH2 SYSTEM 4:00
BEVRUDICHIE y ATE MLP AND VEHICLE TO PAD AND VERIFY INTERFACES 8:00

Il EXTEND PAYLOAD CHANGEOUT ROOM 0:30
Hlllll";"ii!li!}illll HYPERGOLIC/HELIUM LOADING PREPS 11:00

i1il
A POWER ON

llhl CABIN CLOSEOUT 2:00

| NEHIBIMINEE LAUNCH READINESS VERIFICATION ¢€:00

1l CLEAR PAD (LESS HYFER CREW) 1:00
oo Aomsdess, HYPERGOLIC SERVICING 18:00

HEEN

I CLEAR PAD 0:30

94005 ECLSS SERVICE 4:00
45566 ET TANK CONDITIONING 4:00
%m%/z; HELIUM SERVICE 8:00
vf/z& PAYLOAD SERVICE (AS REQ'D) 4:00

Y46ss FUEL CELL CRYO SERVICE 4:00
Il OPEN PAD 0:30
HI SERVICE DISCONNECTS 2:00
I RETRACTPCR 0:30
I CLEAR PAD 0:30
A STANDBY STATUS
m'icoumuowu 230 -

LIFTOFF

q
)



MAIL CODE

OD-£0D-1
DD-EDD-11
DD-EDD-21
. Db-EDD-31
0D-5ED-3
OD-SED-11
- DD-SED-31
DD-SED-31
DD-MDD-42
DD-MDD-43
DD-MDD-52
DE-SMO
DE-SMD
DF-SPE
IN
IN-CSD
IN-MSD
IN-M5D-1
IN-MSD-1
[N-0IS
IN=DIS
IN-0I5-1]
IN-015-1
IN-QIS-1
IN-0Is-2
IN-QIS-2
IN-0IS-3
IN-0IS-4
IN-0MO
IN-OMO
IN~PLN-1
IN-PLN-1
IR-QAL
IN-QAL
IN-TEL
IN-TEL-1
IN-TEL-2
IN-TEL-3
IN-TEL-31
15
[5-PEM
15-PEM
15-PEM-1
15-PEM-2

AL O L ELEON WO T ME
T . I

DISTRIBUTION LIST

Iy

3

OERD MO MO LU TR 402D
- N R A M

VOLUME B2

NAME

. Cannon

. Taylor

. McMurran
. Talley
Nelson
Sutton
Moore
Sullivan

Moo omr
4 e e

Jaehne

H. Lane
E. Utsman
Sendler

. R. H. Burns

L. Wilkinson

. L. Jones
. Michalek
. A. Browne

H. Jdones

R. Langley
J. Parrish
K. Wasson
H, Croft
Wright
Robinson
Green
Britt
Coonce
Bardwell
Moore
Childers
Fike
Hershey
Bivans
Shirley
Lennon
Carter
€. Carlson

mMrOEXEToZT =X
P d e e L e e e e e n .

. C. Cullen
. C. Daley

C. Gray

. L. Adams

NO. COPLES

MAIL CODE

—

[~
Y ot et ot ok et e it et ) G ek e e ol aad () o ) N e () et i ] ) ) et et ) ot ek

15-PEM-3
15-PEM-21
IS-QAL-1
TS-SAT-2
IS-TSM
LA-OPN
LA-OPN-A
LA-PLN-2
LL
LO-RRO-1
LS-ENG-8
LS~ENG-2]
L5-ENG-22
LS~ENG-51
LS-ENG-63
L5-0PN-2
£5-0PN-3
LS-0PN-3
L$-0PN-3 -
L5-0PN-3
LS-OPN-4
LS-QAL-2
LS-QAL-3
LY-MEC
LV-MEC
LV-0MO-1
LV-0MD-2
LY-0MO-3
LV-PLN-1L
LY-TMO
SF-ENG
S0-ENG-2
$G-LAB-1
S0-LAB-2
$0-0PN
SG-OPN-1
$0-0PN-2
$0-0PN-2B
S0-0PN-28
S0-QAL
SO-QAL
SP-AF
SP-GSP
SP-MPC
SP-MPC
SP-MPC
SP-OPN
LS-ENG-32

. c e & » o .

PO Er-COOIEE T 0oL O
R

DISTRIBUTION LIST

.

LY

.

e :
—lztbhl—iCJ¢:mIZ’:!""—t300'ﬁU—imtﬁZ'ﬂm(‘ﬁU—imwnFF:{F?F’fﬂ:—‘m

.

L ~

VOLUME 82

NAME

. Cavanaugh
Stumbo
Pugh
Babcock
Brown
Schick
Branning
Knight
Johnson
Frazier
Criddle
McCreary
immons
Ream
Nichols
Reyes
Battaglia
. Cave

. Proffitt
. Warren

. Lockwood
rahan

. Clary

. Armstrang
. Crunk

. Nagel

. Downes
Talone

. Frasure
. Austin

. Garrison
. Everette
. Hughes

. Evans

. MacCurry
. Phelps

. Brantley
. Deviin

. Hammand
. Barfus

. Doyle

. Col. C. L. Fax

T. Beddingfield

. L. Foss

. Miller

. C. Rainwater
. V. Brown

. 5, Ewing

ND, COPIES

T et e et e d ] )t ot ()t S ) o il ) ot el ot ol b b i it ottt b (W) et o ot d o (4] — —t —

MAIL CODE

SP-OPN
SP-OPN
SP-0PN
SP-0PN
SP-OPN
SP-OPN
SP-SARE
SP-SA&E
SP-SARE
TS

WSK

BEN4440
BENS010
BOFF-00
BOFF-01
BOFG-34
MMC-1
RI

RI
NSWI-D
PANAM3
PANAMS

JSC
CF

N5-3

S&E-SRB
S&E-ASTR-IRT
SP-EM-SE
DBS/NASA Hq.

NASA Scientific and Technical Information Cen
P. 0. Bpx 33, College Park, MD 20740

DISTRIBUTION LIST

D E XM PGEQIPIDQ&J:

H,
K5
W,
C.

W.

voLuME 82

NAME

. Flowers
Hart

. Mizell

. Phillips
. Pyles

D. Sofge

C. Creighton
Greenwood
E. Williams
E. Artley
E. Morse

Amma o

H. Martin
L. Tompkins
Faint

D. Evans

B. Milner {(and all extras)

C. Wirth

A. Reinhart ZK25

M. HWaddell
Library
H. Edwards

Davis

Hoskins
H. Holzappel

H. Durrett MSFC

E
R
- R. B. Paulus MSFC
R
R. Mitchell MSFC

L. Hanbury

NO. COPIES

i e et e wd —d b b w A g )

DY P = L) P G P = e

1
1
6
1
1
1
ter
2

NOTE: For changes to the distribution list for

305-867-2126,

. this document please contact KSC/SP

-MPC phone



